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To Margot, Rebecca, Josh, and Stephanie

And to the memory of Rebecca Donovan who
taught us the terror of this disease
and courage in the face of it
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INTRODUCTION

by Dr. Mary-Claire King
American Cancer Society professor of genetics,
University of Washington

 

After the British victory at the Battle of El Alamein in 1942, Winston Churchill said, “Now this is not the end. It is not even the beginning of the end. But it is, perhaps, the end of the beginning.”

He was, of course, correct. Churchill’s elegant language speaks to many of us who are involved in an entirely different kind of war, the one against the multiheaded, insidious, and complex destruction of normal cellular life that is cancer. This is the story of an important and early victory in that war.

The “war on cancer” was declared in 1971 by Richard Nixon, the unlikeliest of heroes to many of us who grew up in the 1960s, protesting another war. But in putting enormous public resources into cancer research, Nixon turned out to be prescient. For this war on cancer, the strategy was intelligent, albeit unfaithful to the military analogy that had spawned it. In its dependence on individual investigators who were sought out for their keen tactics and for their willingness to take risks, the war was more guerrilla than top-down strategy. To continue the analogy, it was more American Revolution than Vietnam.

“The end of the beginning”: The story told herein starts with the identification by Robert Weinberg in 1979 of “HER–2/neu,” a gene involved in multiple cancer pathways. Years of more hard work would reveal that Her–2/neu could be a target for a new type of breast cancer treatment.

Why is it that twenty-seven years into the war we are only now declaring the first victory—the “end of the beginning”? Elegant biology often seems obvious after the fact. Vast collections of ideas were spawned by the war on cancer—many of them very good, some so good as to be perceived as hopelessly risky. During its early life, the HER–2 project was ridiculed, close to impossible to fund, and nearly abandoned more than once.

The translation of this now-obvious biology into drug development and cancer treatment is a drama too good to be fiction. It is uniquely a story of the late twentieth century, and its heroes are peculiarly American: stubborn and straightforward, they can be seen as mavericks, cowboys, lone rangers. The first of these are the scientists: Dennis Slamon, a UCLA oncologist and cell biologist, the son of a coal miner and grandson of a Syrian immigrant; and Axel Ullrich, one of the first gene cloners, who moved from Germany to California and joined the biotechnology company Genentech in its early days. Between them, Slamon and Ullrich discovered the critical role of HER–2/neu in breast-cancer development.

To create a drug based on this biology required a great deal of rigorous immunology, largely carried out by scientists at Genentech. Although these scientists were personally committed to the project, it encountered labyrinthine vicissitudes at the hands of a corporate culture that was concerned with the firm’s sheer survival. Happily, and certainly not easily, a few people with talent in both science and management emerged from this maelstrom.

The other heroes in this tale are the breast-cancer patients and their partners. It is difficult to imagine a more moving love story than the effective tribute of Bob Erwin to his wife, Marti Nelson, a physician who died at the age of forty from metastatic breast cancer before she could be treated with the antibody. Erwin, along with activists in San Francisco who took their cues from AIDS activists, focused on bringing together Genentech management and breast-cancer advocates into a working alliance. Armed with this knowledge of biology and biotechnology management and propelled by grief over his wife’s death, Erwin pushed and persuaded and persevered to establish compassionate use of the antibody.

The expense of proving the usefulness of a drug in phase III trials is daunting. Because the appropriate patients were being treated in many widely dispersed hospitals and because many of their physicians had no previous experience with this sort of trial, putting it together was a logistical nightmare.

Enter Fran Visco—lawyer, consumer advocate, breast-cancer survivor, and, as chairwoman of the National Breast Cancer Coalition, an extraordinarily competent organizer. Visco learned the science, decided that the NBCC should support the test, and sent information about the trials to thousands of patients and physicians, paving the way for hundreds of women to sign up.

The phase III trial results, revealed in spring 1998, did indeed prove that Herceptin worked as well as anyone dared hope. Because of this, perhaps fifty thousand breast-cancer patients a year will benefit. As Dennis Slamon has said, “This is proof of the principle that we can identify what’s broken in a cancer cell and fix it.”

This, then, is a fable for our time. It is one with many tragic losses and an ultimately happy ending, or at least one that is hopeful. It is a complex biological mystery; a drama of high finance; a series of nonsentimental, intelligent love stories; and a terrific vindication of stubbornness in a good cause.

In all, it proves that good science makes a great yarn.


PROLOGUE

Dennis Slamon felt his heart pounding. For years, the six-foot-two, robust doctor with the distinctive mustache had fantasized about this moment, but never had he imagined himself so nervous.

Approaching fifty, Slamon had spent much of his career, thirteen years in fact, obsessed with a molecule called Her–2. A genetic mutation prompts Her–2 to flourish in excess in some breast cancer. Slamon believed Her–2 held the key to nothing less than curing breast cancer, not all breast cancer, but a significant amount of it. With murderous resolve, Slamon had sought to prove that belief. Now he was prepared to offer the evidence—details of a study of a drug called Herceptin that homed in on Her–2 to obliterate breast-cancer cells. The occasion was the annual gathering of his peers.

The American Society for Clinical Oncology (ASCO), the professional organization of cancer specialists, meets in a different city every year. In May 1998, the doctors assembled in the Los Angeles Convention Center, a steel and glass monstrosity situated in a deserted section of the city’s downtown.

For most of the convention, oncologists shuffle from session to session, carrying bags stuffed with coffee mugs, clocks, notepads, and other gifts, all emblazoned with logos of drug companies and their cancer medications, picked up at the gaudy display booths in the commercial exhibit halls. The doctors hear about seemingly endless studies of treatments for all forms of cancer, but seldom does any one treatment translate into better patient survival. In fact, so little genuine progress occurs in the fight against cancer that a dark joke circulating among the doctors had it that more cancer patients would be saved if a bomb went off, demolishing the convention center and all the oncologists with it.

But on Sunday afternoon, May 17, most of the eighteen thousand delegates passed up an opportunity to enjoy the bright sunshine outside and instead crowded into the convention center’s dim and cavernous West Hall. In anticipatory silence, they waited for Slamon, director of the Revlon/UCLA Women’s Cancer Research Program, to ascend the podium. His talk, they expected, would detail this entirely new weapon against a very common cancer.

At a press conference earlier that morning, Craig Henderson, a well-known breast-cancer specialist, had described Herceptin as “the first step in the future,” a gene-based treatment that moves away from the “poisons” that had dominated cancer treatment. He declared that the investment in the War on Cancer that President Nixon had declared back in 1971 was finally paying off. “It’s like the taxpayers are getting their money back for the first time,” he said. “This is science at its most elegant and best.”

In the weeks before the convention, a sort of hysteria about cancer treatment had gripped the country. It began with an article that appeared on the front page of the Sunday, May 3, 1998 New York Times (“A Cautious Awe Greets Drugs That Eradicate Tumors in Mice”) suggesting that cancer—all cancer—could be cured in two years. The miracle cure, the article implied, was a combination of two drugs, angiostatin and endostatin, that appear to choke off the blood supply to tumors, preventing them from growing and spreading. Buried in the story was the fact that the new drugs had not yet been tested in human beings. In effect, the article was cruel hype that led thousands of desperate patients to call doctors and hospitals begging for these new drugs that did not yet exist in any form suitable for human use. Angiostatin, endostatin, and other anti-angiogenesis drugs, as they are known, may prove someday to be effective. But years of human tests stand between hope and reality. In marked contrast, Dennis Slamon was about to tell this gathering of oncologists about Herceptin, a drug that already had been tested in hundreds of breast cancer patients. It would be on the market, available to women with breast cancer, in the fall of 1998, only a few months away.

To be sure, Herceptin did not cure all breast cancer. It had the potential to treat an extraordinarily aggressive and intractable form of the disease that accounts for 25 to 30 percent of cases. Women with that form of breast cancer often face terrible prognoses, their cancers recurring a few months to a few years after diagnosis. Herceptin improved and prolonged the lives of these women—in some cases effecting what looked like a cure. The drug did not always work. Slamon and others were struggling to learn why. Nevertheless, what made Herceptin deserve such adjectives as “revolutionary” and “breakthrough,” what made it stand out from previous cancer treatments, was that it targeted cancer cells specifically without damaging normal tissue. Because of that precision, the new treatment did not bring the hair loss, nausea, anemia, or the other dreaded side effects that so often accompany cancer treatments.

Scientists had been predicting such targeted, laboratory-designed cancer treatments for decades—so many years, in fact, that much of the public and medical profession had assumed it would never happen. But Slamon was now offering data from an eloquent clinical trial. Surely more scientifically targeted treatments would follow. Other studies presented at the same meeting detailed dozens of such promising drugs at earlier stages of testing. But the first one—Herceptin—had arrived.

Little of great scientific and medical significance is achieved without exhausting effort. But Slamon perceived his campaign to bestow the new breast-cancer drug on patients as an unending battle against nearly overwhelming forces of opposition. Many of his colleagues, academic oncologists sitting in the audience this very afternoon, had ridiculed both him and his ideas. Most often, they portrayed him as a man hopelessly obsessed with a single idea that would never work. Few had shown up to listen to his sessions at past ASCO meetings. Everyone claimed to want a better breast-cancer treatment, but when a potential one came along, prejudices about treatment options kept many oncologists from giving it much consideration. Until recently Slamon had enjoyed little collegial encouragement.

As an academic physician, Slamon could not bring a drug to market. Only a corporation can muster the enormous necessary resources. Genentech, the biotechnology company based in South San Francisco, owned the rights to Herceptin. But Genentech’s involvement had its price. Several times the company had tried to quash the project, motivated, Slamon thought, by indecision, shortsighted business considerations, and simple mistakes. But now Genentech, which had spent an estimated $200 million and an enormous amount of time on Herceptin, seemed to regard Herceptin as a great victory, its great victory, not Dennis Slamon’s. Just as Slamon believed he was attaining the success he had sought for so long, he sensed that Genentech was trying hard to rewrite the history of the project, obliterating the crucial role he had played. In addition, some of the same doctors who had ridiculed the work at its earlier stages were making moves to swallow it and spit it out as their own.

Struggle was hardly unfamiliar to Slamon. Having grown up in a family so poor that the local Boy Scout troop and neighboring families donated groceries to keep young Dennis and his parents from starving, he was no stranger to tests of endurance. Scholarships enabled him to escape to the world of academic medicine, and once there he managed to ascend to a perch far above the typical medical school professor. A chance encounter with a single patient opened a floodgate of money for his research efforts from the Revlon corporation. With the funding, he achieved not only power in his academic life but also access to the glamour of Hollywood and wealthy New York society.

Two days before his appearance at ASCO, the front page of the Marketplace section of The Wall Street Journal featured a large cartoon of Slamon with supermodels Cindy Crawford and Halle Berry on either arm. Models and other celebrities often visited Slamon’s lab to help publicize the Revlon contribution. That article and other publicity generated no small amount of snickering and obvious jealousy from some other oncologists. One of the country’s best-known breast cancer specialists, Larry Norton of Memorial Sloan Kettering in New York, was incredulous, rolling his eyes as he asked one friend after another at the meeting if they had seen the Journal article. “It’s as if Denny Slamon developed Herceptin all by himself,” Norton commented. But Slamon believed that he did do it by himself, or almost.

His image projected on two twenty-five-foot-tall television screens, Dennis Slamon ascended to the podium to begin his presentation. A certain tightness had taken over his features, an expression that could even be construed as a grimace. He started out not by describing the results of Herceptin’s groundbreaking clinical trial, but by offering a history lesson to set the record straight about the origins and development of this revolutionary drug.

After he concluded his talk, Slamon thanked many people. But his most impassioned gratitude was reserved for the hundreds of women, breast cancer patients, who had volunteered for this extraordinarily complicated clinical trial, the results of which were about to propel Herceptin into the marketplace, ushering in a wholly new era of cancer treatment.


CHAPTER 1
Discovering Cancer

One morning in the fall of 1978, Anne McNamara showered while her husband, Jeff, tended to Luke, their one-year-old son. As she soaped and scrubbed, she felt something unfamiliar in her left breast. “Uh-oh,” she thought, a chill going down her spine. She had a history of fibrocystic disease. She tried to convince herself that all this could be was just another benign growth. Silently she recited the statistics: she was thirty-two; in premenopausal women, just one out of twelve tumors turns out to be cancerous. Fighting the impulse to panic, she sought comfort in the knowledge that there was no history of cancer in her family.

Anne McNamara brought uncommon understanding to her discovery. Having been a biology major and a chemistry minor in college, her first job had been in a laboratory of a scientist at Yale Medical School, who was carrying out medical research. She tested the effects of radiation and chemotherapy on cancer cells. Much as she wanted to believe that this lump, like many others she had previously had, would go away as she moved through her monthly hormonal cycle, she had a feeling that this one was different. In unguarded moments over the next couple of weeks, she probed the new growth. Had it changed? Did it feel different? Once you find a lump, she says, “You check it three times a day.” After more than a month had passed without any change in the lump, she went to see her gynecologist, who said he thought it was just a cyst. Nonetheless, he sent her to a surgeon for a biopsy. Just to be sure.

A few days later, McNamara met with her doctor, James Finn, who offered her the choice that most women in her position then faced: he could do the biopsy and wait until McNamara came out of the anesthesia to give her the results, or they could agree ahead of time that he would remove her breast if the tumor turned out to be malignant. McNamara, typically matter-of-fact, chose the second option, the course of least emotional complication. As Jeff remembers it, “She did not fear the worst, but she prepared for the worst.”

Anne’s delicate appearance and honeyed Georgia accent belie her toughness. Her face settles naturally into a warm smile, and when she talks in her straightforward and low-key manner, her large green eyes and her high-arched eyebrows give the listener a clear window on her emotions. She’s now a youthful fifty-two years old, with auburn hair flowing to her shoulders. Jeff, a muscular man with a neatly trimmed mustache and ice-blue eyes, had just returned from a four-year stint in the Air Force and was finishing up his business degree when they met. They lived in the same apartment building in New Haven; when Anne had totaled her motorcycle, and Jeff, an inveterate tinkerer, saw it crumpled in a corner of the garage, he asked her if he could take a crack at fixing it. They’ve been together ever since.

Anne’s surgery was scheduled for the week after Thanksgiving. Jeff stayed home with the baby and awaited word from the hospital. In the operating room, the surgeon was stunned by the lump’s size: five centimeters, the size of a lemon. Moments later, a pathologist confirmed that it was a tumor and it was indeed malignant. Dr. Jim (as the McNamaras called him) phoned Jeff from the operating room. “It’s not good, Jeff.” “How not good?” “Bad.” Jeff paused to collect himself and then said, “Do what you’ve got to do. Take care of her the best way that you know how.”

McNamara remembers slowly coming out of the anesthesia. “I was still extremely groggy, and I was trying to figure out if my breast was gone or not. I knew if it was, then it meant I had cancer. But I was so groggy that I clutched at my chest and I couldn’t figure it out.” As the anesthesia wore off, she realized that her torso was wrapped in a bandage. “I knew what that meant.”

Her doctor was flabbergasted. “We were all flabbergasted,” said McNamara. “Because it was cancer, and there I was, thirty-two years old, although now it’s getting more and more common to happen in younger and younger women. But in 1978 it was still unusual enough that the doctor just couldn’t believe it. Who knows where it came from? But it had probably been there seven or eight years by that time, they say, before you can feel anything.”

In 1978, the initial treatment of breast cancer had not changed much since the end of the nineteenth century. Like Anne McNamara, most women undergoing surgical biopsy would drift off into the oblivion of anesthesia and grab at their chests when they awoke to learn whether they had lost a breast or not. When McNamara underwent surgery, enlightened doctors still considered the radical mastectomy, a decades-old procedure, the best choice for cases like hers.

McNamara’s first question on learning that she had cancer was whether she needed chemotherapy. Even though she knew all about the side effects, like nausea and hair loss, she thought it might help keep the cancer at bay. But Dr. Jim tried to assure her that he had gotten all traces of the disease and recommended against it. McNamara felt relieved, but suspicious. “I remember thinking to myself, ‘He doesn’t really know that,’ ” she says. She spent enough time around cancer research to know that rogue cancer cells often escape to other parts of the body before surgery. Why not have chemotherapy as insurance against spread or recurrence? Dr. Jim argued that chemotherapy could actually spur cancer to recur and cited very preliminary Russian studies on premenopausal women that purported to show how chemotherapy could actually induce the spread of breast cancer. Those studies were soon discredited, but they illustrated a truth about medicine: state-of-the-art practices come and go as medical science proves and then discredits its latest thinking. Even the most immaculately reasoned advice can be faulty.

In fact, by the time Anne McNamara had her mastectomy, clinical trials were already under way that would prove the usefulness of chemotherapy immediately after breast-cancer surgery. McNamara did not care about trends in cancer treatment; she only wanted to take every precaution against her disease, and her instincts told her that chemotherapy would increase the chances of eradicating her cancer. While disheartened, she did not challenge Dr. Jim. As happens so often, the patient was protecting the caregiver. “He was trying to comfort me, and he was a friend.” Thinking back on it now, McNamara wonders if chemotherapy might have saved her from the terror of recurring cancer. Then she dismisses the thought: “That was the accepted protocol at the time.”

McNamara’s instincts turned out to be better than her surgeon’s. Ten years after her mastectomy, the National Cancer Institute issued an emergency clinical alert to physicians, recommending that chemotherapy follow soon after surgery for all but the least threatening breast-cancer cases. Clinical trials had demonstrated convincingly that chemotherapy administered right after cancer surgery—called adjuvant chemotherapy—could help prevent the disease from returning and could thus improve the patient’s chances of survival. Nowadays, adjuvant therapy is the standard of care for most breast-cancer patients.

McNamara had good reason to be so cautious. Breast cancer in a thirty-two-year-old woman is extremely rare and especially frightening. For reasons no one clearly understands, when the disease occurs so early in life, it tends to grow aggressively. In the United States, the chance that a thirty-two-year-old woman will be diagnosed with breast cancer is less than one in four thousand. Only 6 percent of breast cancers in the United States strike women under the age of forty. The odds only grow worse as women age; the chance that an eighty-five-year-old woman will have developed breast cancer over the course of her lifetime is one in eight. In McNamara’s case, the only relatively good news was that tests showed that the cancer had not yet spread to her lymph nodes, meaning that the chances of a recurrence were less than they would otherwise have been.

Though half of all women with breast cancer never suffer a recurrence after the initial treatment, they are still sentenced to a life of uncertainty, never sure if they will join the half that does have a recurrence; and when the cancer reappears, it is always deadlier than it was the first time around. For Anne and Jeff, breast cancer brought a particularly severe disappointment: Luke would have to be their only child. Female hormones can fuel the growth of breast-cancer cells, so a pregnancy, with its massive hormone surges, can greatly accelerate a recurrence, especially if diseased cells have managed to escape the surgeon’s knife. Nowadays doctors will allow some breast-cancer survivors to risk a pregnancy, but when Anne was diagnosed it was out of the question. “That was a blow,” says Anne. “We had waited for seven years after we got married to have Luke.” With her hands folded calmly in her lap, she explains, “I knew it would be silly to have another infant if there was a chance I wouldn’t be around to raise it. I didn’t want to leave my husband with a new baby, and I didn’t want to leave a new baby without a mother.”

With her knowledge from the cancer lab, Anne could interpret the facts. Jeff had no similar understanding to temper his fear. He only knew that Anne might not always be there, and even twenty years later he is visibly upset at the thought, and he speaks freely about his confusion, fear, and frustration. His take-charge attitude had worked for him during his four years in the Air Force, and it had brought him success as a consultant to high-tech companies. But here was a problem that he couldn’t solve. “If it had been a hole in the roof, I could have fixed it. But there wasn’t anything I could do but be around to keep our life together. I just couldn’t do much else.”

“I mean, I was upset,” he continues. “Not traumatized, but certainly upset. But Annie puts on a very good face, and is not an outwardly worrying type. And I think that has a lot to do with it.” He pauses to laugh. “I mean, she’s got a steel backbone.”

McNamara left the hospital a week after her mastectomy, but she still faced reconstructive surgery. Her surgeon had recommended that she not have it immediately, so she waited nearly a year. “[He] said, ‘Don’t do it right at first because even months afterward, whatever reconstruction you have done, it’s never going to look like a real breast. It’s just not the same.’ ” She smiles wryly when she remembers the rest of their conversation: “He said, ‘If you wait a while, then when you have it, you will be so glad to have a breast again that you won’t be so picky that it doesn’t really look like the other one.’ ” She pauses while the listener savors the full arrogance of that advice. McNamara is loath to launch an attack on her doctor for his clumsy statement. She simply dismisses his comment as “a male point of view.”

Waiting for reconstruction was the hard part. “I didn’t feel feminine. I didn’t want to have to worry with the stupid prosthesis; I wanted to be able to go swimming and wear a bathing suit and not have to worry about the dumb thing.”

In the meantime, she was determined to return to her life. A computer programmer since just after her marriage, she had taken a leave of absence to care for Luke full-time. She gave whatever time she had left over to her gardening and community work. She exercised as the surgeon prescribed and recovered full use of her left arm, which had been somewhat incapacitated by the surgery. “I put cancer out of my mind,” she says.

McNamara is a modest woman who is reluctant to talk about herself. She maintains a quiet reserve and regards her misfortune as her own business, never telling people about treatment except for some very good friends. She says that many people, not those to whom she felt close, just don’t know what to say. “It scares them. Yes, it terrifies people, especially breast cancer, and other women particularly. And because they don’t know what to say, they don’t treat you like a normal person. I don’t want to talk about it with casual friends. I want them to invite me over and not have the topic of conversation be illness. Oh, how are you, isn’t it awful? How do you feel? You look so pale.” But others did not share her sense of discretion.

“Word got out,” she says. Friends were stunned, particularly because she was so young. When she ran errands in downtown Branford, Connecticut, mere acquaintances would race across the street to say, “I just heard the most unbelievable thing. It can’t be true!” The attention and sometimes tactless concern embarrassed her. “It affected me so,” she says softly. “Once people know you have cancer, that’s all they remember about you. They don’t know what to say, and they avoid the situation. They don’t mean to, but they write you off.” She stops for a moment and then adds, “I just wanted to be treated like a normal person with a future.”

There were some oddly funny moments, too. She describes how some friends would glance down at her chest as they were trying to figure out which breast was real and which had been reconstructed. “They just couldn’t help themselves,” she chuckles. After the initial burst of concern, people began to lay off the subject. And for a while, she was able to put cancer out of her mind.

Until this century, cancer was considered mostly a woman’s disease, and it often carried the stigma of shame. Without modern diagnostic tools, physicians could more easily recognize cancers of the breast, cervix, and ovaries. Untreated breast tumors bulge and can break through the skin; untreated cervical and ovarian cancers lead to prodigious bleeding. Thus physicians believed erroneously that cancer strikes women more often than men. Until the last twenty years or so, cancer, and most especially cancer of the female organs, was not a topic of polite conversation. In the atmosphere of denial, women were all too often left to suffer with their illness alone, unable to find support as the disease destroyed them physically and emotionally.

When Anne McNamara’s breast cancer struck, the shame associated with the disease was diminishing. Since the turn of the century, improved diagnostic techniques were proving cancer to be an equal-opportunity disease. But treatment for breast cancer has improved little over the last several decades, remaining a variation on the themes of surgery, radiation, chemotherapy, and hormone treatment. Separately and in combination, these options can be effective treatments and can sometimes bring about a remission that lasts long enough to be reasonably called a cure.

Surgery does not always excise the cancer entirely. Chemotherapy and radiation are often just random attacks on the problem, destroying much but not necessarily all of the cancer and usually harming healthy tissue in the process. Hormone treatment works for some breast cancer. The new approaches, such as adjuvant chemotherapy, can bring profound benefits, but they amount to little more than adjustments to the standard procedure. The problem is that breast cancer is unpredictable. Sometimes it is wholly contained in a tumor. But all too often it spreads from the tiniest tumor long before it can be detected or removed. Why do some cancers produce micrometastases, tiny bits of cancer that migrate from the original mass? No one knows.

The death rate for breast cancer stands as a dismal monument to ignorance. It has changed little in half a century. Every year the disease strikes more than 180,000 women in the United States and kills about 44,000. In 1950, the first year the government kept such records, 264 out of every 1 million white American women died of breast cancer. Twenty-five years later, that death rate was exactly the same. By 1985, it had risen to 275. In the 1990s, it began falling slightly; by 1995 the rate had dropped to 248, 6 percent less than it had been forty-four years before. The picture for African-American women is even more discouraging. Initially, the government kept no records of breast cancer in black women. In 1973, the first year that such records were compiled, the death rate from breast cancer for black women was 263 for every 10,000. By 1995, it had soared to 319.

Many scientists believed those statistics could improve only with profound new insights into the nature of cancer itself. For almost a century, scientists have been raising research funds by promising that such breakthroughs were imminent. In 1898, Dr. Roswell Park, a surgeon in Buffalo, persuaded the New York State legislature to create the Institute for the Study of Malignant Disease by declaring that “the cure is just around the corner.” The state built the institute, which was named after Roswell Park following his death. But the reality was that no one understood the fundamental biology of cancer—a word that covers approximately 110 distinct ailments.

The National Cancer Act, signed by Richard Nixon on December 23, 1971, amounted to a leap of faith based on exaggerated claims worthy of Roswell Park and on the perennial belief that the government can solve any problem by simply throwing money at it. The War on Cancer, as it was called, brought unheard-of sums of money to the field. Between 1971 and 1979, the budget of the National Cancer Institute climbed from $230 million to $940 million. Grant money did flow to cancer research, so much so that scientists seeking funding for other areas of basic research, like the fundamentals of the chemical reactions in cells, often justified their applications by fabricating some hypothetical application of their research to cancer. But in 1971, money was hardly the only obstacle standing in the way of a cure. Cancer research remained a scientific backwater where no one seemed to be making any headway. Most distinguished scientists regarded cancer research as a bastion of mediocrity where less talented scientists followed the money to perform meaningless experiments. Robert Weinberg, a pioneer in cancer research, recalls a senior colleague admonishing him “never, ever, under any circumstance, to confuse cancer research with science.”

Cancer, the uncontrollable multiplication of cells, has existed from the moment single-celled organisms joined together to form multi-celled plants and animals. Cancers have been found on dinosaur bones and on Egyptian mummies. Growing and dividing is the most basic function of individual cells. It is the impulse by which life has survived and evolved for billions of years. Every cell in our bodies carries this evolutionary force. But when cells band together to form a higher organism, they must answer to a more advanced impulse. Strict controls govern the proliferation of the body’s individual cells. If the body’s control mechanisms fail and individual cells reproduce beyond the limits of the system, cancer is the result.

What causes the deadly failure of control? Soon after the turn of the century researchers knew that radiation, chemicals, and viruses could trigger cancer. But this
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